Transfer RNA may be axonally transported during regeneration of goldfish optic nerves.
If [3H]uridine is injected into the eyes of goldfish during optic nerve regeneration, then the return of fibers to the optic tectum is accompanied by the appearance of [3H]RNA in the tectum. The amount of [3H]RNA arriving in the tectum is consistently greater than in non-regenerating controls and reaches maximum levels (more than 10 times controls) 24 days after optic nerve crush. When [14C]uridine is injected subarachnoidally 1 day prior to sacrificing, the amount of [14C]RNA in the tectum is approximately doubled throughout the regeneration period. In order to characterize the radioactive tectal RNA in these experiments, we have crushed the optic nerves of 15 fish, and 18 days later injected [3H]uridine into both eyes. Five days later [14C]uridine was injected subarachnoidally and all fish were sacrificed a day later. RNA was extracted and fractionated in 2.0% polyacrylamide gels. The amounts of 3H- and 14C-labeled ribosomal as well as small molecular weight RNAs were increased during regeneration. Analysis of the area under the 28S, 18S and 4-7S RNA peaks indicated a small increase in 14C radioactivity in each peak (1.2, 1.5, and 1.5 times control, respectively). On the other hand, 3H radioactivity showed the greatest increase in the 4-7S fraction (8.0 times control) whereas large molecular weight ribosomal fractions were approximately 3 times control. Electrophoresis of the RNA on 10% polyacrylamide gels demonstrated that all of the small molecular weight RNA was confined to the 4S (tRNA) peak. These results suggest that when optic nerves of goldfish regenerate, they may enter the tectum carrying 4S (transfer) RNA.